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*40f tho many species of game found In Arizona tho Gambel qualt
ranky fizst, in importance?? (Gormu.h, 1934). With the 15.bird daily
limit and G0-day season then in vogue it is little wonder that Gorsuch
ranked this bied at the top. Tt was not muny years aficr the ecompletion
of his atudy, however, that quail lumting in Arizonn virtually came to
a atop.

TFollowing one of the periodie (hm in pnpulnhon chnracturmtic of
desert quail, the hunting season was either closed enticely from 1944
to 1961 or limited ta short, Lwo- to three-day hunts on restricied arcas.
Within ten yeura the status of this game bird’ changed trom that of
first to somewhere near lnst in importanee. - 7
- It is diflcul! now to determine with cerluinty whether the restric-
“- tions on quail lmntmg were due to the belic! tlmf. huntmg hnd bronght

L7y uﬁribu'llen from Plu.mnn nobethnn l'rohd. W‘l’l ll umm“’ . l v PR .
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about the population censh or to concern over the possibility that
hunting would ageravate n situntion crenterd by other forees. Re.
gardless of the renson, ance the practice began of treining this spoesles
as though ot were on the verge of extinetion, there was seemingly
gaine reluetanens Lo ngain permit o reasonnble amount of Luntinge,

The results of other qunil studies, fncluding work an the closcly
reluted Celifornin valley quail showing that hunting wns generally
not # factor limitine quail aumbers, were evidently n thought to be
applicable to conditions in Arlzonn,

In 1951 a study wos instituted with the speeifte purpose of deter.
wmining the influenee of hunting on desert quail. Was hunting renlly
u limiting factor? And If an afliemntive answer wus indiented, at
whatt point did it become 301 Did quall population density have any
bearing ot the answer? What pereentage of a quail papulation woenld
hunters take under conditions existing in this statet Would the per-
contaee of tnke vary, and, if so, how mueh of the varintion wn
dependent an hunting pressire and quail density? Tlow wonld a pap-
ulation protecled from the gan respond comparel to one hunted?

An carlier paper (Swank and Gallizioll, 1954) reported an the firat
three yoars of the study, The vesultk of the subsequent Tonr years
work corrahorate the early findings and shed light on kome of the
questions posed above,

While most of the work lins heen eotifined to the originnl area near
Orprele Juncetion, a seeond aren was seleeted for Thinited study in 1056,
Named the Pinnncle Peak area after n preminent Inndmnrk, it s
Inented 25 miles north of Thoenix, Tike the Oraele Juunction aren
near Tueson, it receives heavier than avernge hunting pressure due
to its proximity to metenpolitnn Phoenix. Tt was established fnrgely o
provide kill and hunt statistics compnrable ta those from the Oracle
Junetion aven,

The Pinnncle Peak aren lies in a desert sheubh iype. Dominant plants
are sahunro enctua (Carnegica gigantea) and puloverde (Cercidinm
flaricdum) with n bursage (Franseria dimosga) understory, Shrubhy
hackberry (€, pallide) iz abundant, Choellag and prickly-pear are
found in varying amounts throughout., Tlerbaerous cover is searee with
only vemnant perenninl grasses persisting, mostly tohosn (Hilarin
mulica). The clevation liere is approximately 2,000 feet and annual
precipitation at nearby Burtlett Dam avernges 12.04 inches.

The original study area at Oraele Junetion lies some 20 mites north
of Tueson, Tt is in renlity two **arvens,’”’ ane open to quail hunting
in season, and mt adjacent ¢ontrol arcu which has been elosed to quail
tmnting since the inception of this study. Blevation is approximately
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TAULE 1, SUMMALY OF IIUNT BTATIATICB FIROM ORACLE JUNCTION CUHECKING BTATION, 1081-1037
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1081 foogt 1083 1054 1088 1088 1987
All All Htu Al Biudy All Hiud, All Btudl, Al Hiwd All
Huoey  [Hunb Andn’ Hunge  Ares  Huok Arn’ tHuak A'r‘:m’ Hugl- Arr-, Huzl
[T are Only (1 Qaly ers aly [T, Only [ Oaly e

Nn, buntena 1804 10%D Bl 14%) 913 1004 225 $1a7h 81 L.h1 [}} [.1.1]
'Inlll No. 1““ Laggwd 324 4204 1012 4807 160 04N 411 0208 23 131488 51 1781
Healed quall 71 123 #3 120 6! 104 02 130 2 19 a3 11
Average Iag 203 a91 20 397 24T AL 193 9.8 0,31 1.0 084 198
fiag par WO pun hou 42 oo 03 A3 1] ]} €0 a3 13 L1 a1 83
I'er cenl huntrrs wim Ilml hnn............................. 20 0 [ I | 11 17 10 [} ] 0 9
I'er eoat Tumlln ninong (ll.mbd guall Laggd..i 44 10 44 43 an [ 3] ag 28 ] 10 7 74
{'er cont Juveniies among u-led quall bagred.ccoiins 6a 10 oL 61 1] ] 43 53 [} L] 41 119
Na, quall lost per 100 bagged g1 1 n n 24 0 20 17 L} W0 0 20

18wdy aren humt data were not kept separate In 1951 and 1982,
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4800 feot, amd nnnsunt minfall at nearby Oracle avernges 18.65 inclies.
Doth ot and cuntrol areas fall in what wmay be classed n grassiund-
desert shenb type, Dominant plants consist of o mixture of seattered
sheabby mesquites (Prosopix juliflora’ and hackberry (Celtis pallida),
several species of ehiolln (Opuntia sp.), soapiree yueen (Yueen elala),
und bareel eantus (Feracactus Wislizend) with an understory of hurro.
weed {Applopappus tenniseetus), prickly-pear (Opuntia Engehians
nit) and perannial grases, Atong the washes which interseet the aren
a more arboreseent type of vegetation veenrs churneterized by larger
mesquites, i treesize haekberey (Celtic retienlata), velvet nsh (Frazi.
nus veleting), nnd catelaw {(Acacia Groggii).

In addition to Gambel guail some sealed quait are found on o
portion of this aren, Being near the nerthern boundary of its range
in Arizone the senled quail hos never heen abundant heee, Kill records
("Table 1) show it has made up about ten per cent of the tolal hidy,
DPrestmably this is the ratio in which it exists fn the total quail pop.
wlation of the aren,

I’'rocrbuns

Eurly in the study the problem of determining with reasonable
neenraey the population densities of the two arens at Oracle Junetion
heeame of paramount importance. oot surveys following compnss
lines (1951) and over pre-established and marked 1eanseets (1952)
proved (o be subjeet to grent varintion when analyzed statistionlly
{Swank and Galfizioli, ep. ert.).

Sinee 193 population density hus heen mlmlmml by means of the
Lincols Index on the hont aren. Quail were banded during two
perinds: in September aml in November jmmediately prior to the
December hunting scason. Teapping in September was contflned to
n $46.acre segment of the 12-squnre-mile hunt aren. Returus of Sep.
tembor-trapped birde permitted o determination of the extent of
uatural mortality during the September-Decomber perind. Checking
stations were operated at both study arens thoughout cacly gunll sen.

TABLE 2. NUNT DATA FROM PINNACLE PEAK CHECKING RTATION, 10861987

nsd 1987
Tola) hunters .., 008 1117
Total nuail tagged 1480 4ns0
Man hours hunted v 4141 44
Humbas birdy Josk, Ml ang
Javerile quall . . Y 1301
Adnly quall- [T |- ) | (3]
Avatiagn t.u: p« hanter day egerion 1.8 1.80
nall 1;" 100 FUR BaUTBoiin sir sosrnre sesmrserassessstssssst iorstussast 40 46
umtnr !Illlil aat per 100 bagred 27 M
Ter cant Juvenllos in husters’ baxy 171

A
Per cont populstion removed by hununx thag and erippleg) i 12 14
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TANLE 2, COMPARIROR 0F PALL POPULATION DESKSITY (QUALL 'L 100 ACKKER)
ON HUNT AND CONTUUL AREAK, OURACLE JURCTION KTULY ALEA

YVear 1lent Area Contrul Atea
1082 o7

1983 n 48
1054 as [T
1088 40 40!
1958 ]

1967 1n

1P wrsotial eommuniention from D, Lyle Sawls dated Junnary 38, 1908,

son to seenre an aceneate cheek on bamded birds taken wid to gather
informution vn quail hunting not only vn the stily area bat in the
sureroutting territory as well, A wommary of ot data from both
checking stations §s shown in Tables 1 and 2,

Since the control aren it Oraele Junetion wins clusesd to bunting it
wis not posstble 10 determine population density as it wis on the
hunt nren where cheeking of hunters permitted the use of the Lineoln
Index, Otlier techningnes were tried inchding n formula by Lagler
(19500 and o wodified Lineoln Toudex using colorbinded birds intro.
need Into the popalation, Neither proved satisfuctory,

rom 1 through 1936 the Wildlife Resenreh Unit ot the Unis
vepsity of Arizong under De. Lyle Sowls condueted intensive quail
population studies on several arcas near Taeson, One aren known as
[Mwere Ranelt forming part of the control nrey was stidied in 19563,
1954, and 1955, Populution deusity figares fop the eontrol arca in
Talle 3 are those obtained by e, Sowls Fop the Page Runeh aven,

IMxpiNgs

Following completion of the seventh yenr of study several major
conelusions enan be dewwn that are of importanees to mmnagement,

1. THunting was not responsible Tor the population changes on e

hunt area,

Density was phowit the sime on the hunted and eantrol areas in
1051 aird 1935 (Uable 3) but considernbly lower e the control area
in 1950, When the first signiflennt drop in quail density occurred in
1955 it winn equally severe on the vontrol as on the hunted aren,
amountitg w approximately 40 per cent of the 1955 popuintion level
Since the Hesenreh Unit's study was ternzinated in 1955, no objeetive
data for the control aren are available for 1956 and 1957 when density
on the hunt sren reached its lowest level. Tt is known, however, that
nunbers were considernbly lower than the 1955 level, A drive census
by a wildlife elnsy from the University of Arvizona in the full of 1957
flushed but vne qunil in 80 neres (Sowls, in conversation), From this
and litnited footwork on vur puret it seems reasonnble to axsume that



310 TweNTY.TIIRD Nontn Asentcan Witonire CONFERENCE

TARLE ¢, GQAXORL QUANL POPULATION (HASOES ON JESTED AND UNJIUNTED
AREAS (MOBMPFILD FROM WRIGUT ASD wWhEDBD, 10587).

Hutied Aren Uinhunled Area
Year Vopulativn 1er ten\ change I'opytatins Per cent thange
——————
1051 2000 4193
1954 and? -3 a03s -3
1983 1011 =80 245 -38
1988 (A1) -43 1128 -
Pat cont reduretlon
1¥83-10580 -2 -13

the control aren populntion dropped to o level probably as low us
thint of the hunt aren,

Un an independent study voncerned with the value of rainwnter
catehments in Arizonn, Wright wnd Webb (1957) found a 72 per cent
reduetion in Gambel quail numbers between 1958 and 1956 on o
hunted aren and o 78 per eent reduction dnping the snme period on
n seeond study area loeated onoaopefuge (Table D, Obviously the
population chunges nt Oracle Junetion were not o loend phenomenon
since the areas studied by Weight and Webh were more thun 106 ntiles
north of Oraele Junetion, at luwer elevations, nud in different vegeta.
tive types. Violent netuntions in southwestern quail huve been re.
ported by other workers and are apparently e pesult of the extreies
of wet nid dey years. Jackson (147} aod Lehmane (1953} found
both hobwhites and sealed quad) in Texas subjeet to extreme changes
in populution deasity, In southern Nevada, Guilivn (1954) reported
cqually violent changes in Gambel's guail populations,

2. Under hunting conditions amd regndmions as they now exist in
Arizona, it is unlikely that more than 30 per cent of the prebunt
pupulntion will e removed by hunters even in the most heavily
hunted preas,

During the course of this study the henviest kill oeenrred in 19514
when bag snd erippling loss eombined seconnted for 24 per eont of the
prescasoit population, As quail depsity decreased, 5o too did the kill
wntil in 1956 and 1957 at Oracle Junetion it dropped to an insjgnificant
four to six per cent of the prehunt populution (‘U'able 5}, The results
TAUBLE 3. POPULATION DENBITY (QUAIL PER 100 ACREN) AND KILL AT (RACLE

JUNCTION NTUDY ANEA, 1084.1987

Fotibreading Peehunt % I'op. e th Prehunt &% PostUresding
(Beplamber} {Dreembar)  ervasa beiweyn  Dop. Remeved  Pap. removed

YTear Population Populsilon Sepl, & Dee, by hunling hy huniing
1943 118 (3} N 18

1958 18 n 19 24 19
1084 a0 a3 n " is
1088 83 40 4 17 18
1958
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demonsteate the wellknown peinciple of diminishing returns, As
donsity deerensed quinil heenme pore ditlenit to find, wd hunters lust
inteeest. Phe year to Yenr deeline in hmnting prossure pacallels the
drop in quuil density and hunter sticeess as well as in tetal kil (1.
uree 1), The ouly sigiitieant departare from this teewd oceurred in
1953 when bag pee unit effort was substuntintly lower than 151 al
thouh denaity wae at lepst ax Digh and perhaps higher in 1953 than
in 1004 'Chis diserepruey was probably due to a constderable difer.
onee in hunting presstive jn the 1wo years: 21 gun hours per 100 neres
in 10 cpmpureed o 12 G 1951, The ehange in hunting presstiee in
trn wis eptised by i reduetion in size of the adjneent control area
in 151 thereby luring any hanters into this virgin'' territory
who wotlid sormally huve hunted on the stady arves. Most signifieant
is that with ronghly comparable quaii deasities the removal was only
thitee pee cent more in 1050 githough hunting pressire was nlmost
twier 08 gpent as jn 1054, ‘This tov veflects the opreration of the law
of diminishing returns,  Alected most by the change in hunting

&n

'lﬂm.-

“.‘m

808 108 109 ciney

1933 1734 178 195 1957

Pigure 1. Rielstion of hudter gucress, qusil density, hust!ng pressure and kUl at Uracle
Jumetion Sludy area.
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TANLE 8, C(llll'Mllﬁl!‘l‘ OF BUNT ARD POPULATION DATA FOI U‘"TE 1 AND 2
OF TILE ORACLE JUNCTIOX RTUDY AREA, 10541908

Unit ) Unit 2
1954 188 1884 1988
Peshunt dm-iir (qunil per 100 stten)ine wiasssnerrs BT & 1] 29
Hunler auerras {guall ||wr 100 gun houre) pirtierassreres S8 ar 13 (1]
Fer cemy mrhunl papulstion remoied by hantiy l»-»- we 20 an 10 10
Uun hours per 10U perm . 24 al 1 []

proxsure was hunter suceess which went from 03 quail per 100 gun
hours in 1953 10 84 in 21954,

A similar relationship is indicated in comparing hant results of
Unit } and Enit 2 of the Ovaele Junction Study Area (Toble G), A
446-acre section of the hunted nren was designated Unit 1 while the
balance comprised Unit 2. The division wng necessary heeanse anly the
smaller unit was trapped in September as well as immedintely prior
to the hunting seasun to permit o caleulation of naturnl loss during
the intervening period,

Removnl ou the two units was never proportional {o hanting
pressure (Toble 6). In 1934 & removal of 206 per cent un Unit 1 com
pared to 20 per cent on Unit 2, Hunting pressure that year was more
than twice as great on Unit 1 with 26 gun hours per 100 aeres com-
pared to 11 wn Unit 2, The 31 gun hours per 100 neres in 1036 wis
roughly four times the mghl of Unit 2 'l‘lw removal, ivwever, of
31 per cent waos only twice thet of lJnil 2. Due to n higher quail
density §a both yenrs on Unit 1 the relationship is noi as clear ox it
otherwise might be, 1t was previously shown thut removal is propor-
tiunnl to density, It thus seeins rensonuble to assme that hind density
been comparable on the Lwo units the effects of the difference in hunt-
ing pressure on removal would have been less pronouneed—ns they
were demonsteated to be for the entive study areas in 19570 and 1954,

Ifere too hunting pressure influenced hunter sucecss more than it
did totn) kill, Tn Unit 1 in 1954, 70 quail were hagged per 100 gun
liours, compnred to 88 in Unit 2. In 19565, 37 compared to 65 in Unit &,

At Pinnacle Penlc hunters harvested a greatee portion of the popu-
lation than at Oracle Junetion, The difference in kill between arens
in probuhly more apparent thon real. The per cent removed is based
on the per cent cf birds handed immediately prior to the hunting
scason that were taken by hunters, The bulk of the Lirds banded at
Pinnucle Peak wore trapped near roads, mnking them more vulnerable
to hunting than those at Oracle Jmu.tlnn where traps were distributed
throughout the aren and up to one and one-half miles from n rond,

While it was not possible to reduce dnta at Pinnacle Peuk to o
pepulation density, yuail numbers, judging by hunter sucvess, were
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undoubtedly higher than on the study area at Oracte Juncetion, A kill
pier 100 gun hours of 40 and 46 quail was realized at Pinnnele Peak
I 1956 aud 1957, compured to 13 and 32, respeetively, on the siedy
area at Oracle Junetion. In accordunee with the resubts over the yenrs
at the latter arca showing that remove! B proportional to density a
higher removal would be expeeted mt Pinnnele Peak, This it was,
hunters tuking 22 per eent of the popnlntion in 1956 and 16 in 1957
compnred to four and six per cent, respectively, at Oracle Junetion,
3. More qunil are Jost to naturnl causes in the 1wo month perim
immedintely preceding the December huuting season than are
harvested by hunters during 10.dey seasous,

During three yenes it was pussible to get retinble estimates of popula.
tion loss Letween September und the beginning of hanting in Decem.
ber, The loss huy averaged 23 per cent of the September population
for the years 1953 10 1955 (‘lable 5). (The 1952 estimnte i prohnbly
high.) I the lose sustained Crom hunting is figured an the e basts,
ie., 08 o per cent of the September populution fustend of from the
prehunt populution, the nverage renoval by hnters smounted to 16
per eent for thiy three yeur period.-—substantinlly less than the loss
to natural fuctors during the two months preceding the hunt, The

signifieance of this prehunting seuson loss s disewssed in nnother
seetion, -

o \

% OF TOTAL B} RAGHID
\ - &1 AVY,

i

S OF TOTAL DRSS ARSI
\\ = 4 T AYL '
40%

N \

\ \ w OF TOTAL ywriR)
K - ) TL AL
-

W% \
% OFTOTAL MU/NTHERS = & TR, AVE,
1%
ARIT WHKIND  SICOMND THIRD hast SICOND  THMD W(EKEND

e e m

Flgure 3, Distributlon of henling yecsanre and Lijl theough 1htes weelcend (18 duy) sensons
o 11} (}r:tlo Junetfun nu?l Ifiunacle P’esk ebecking stativos.
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4, Huntiog pressure and kil during s hunting season deeline ns
the scason progresses regardless of population density or bunter
SULeess,

Tigure 2 shows geaphieally the progresive drop in huntitg pressure
and kill during theee week end seasons, At Qracle Junetion o four
year uvernge shows 43 per cent of (otal hiters bagging 45 per eent
of the quail on the fiest week end of the seuson, The lnst week end
nccounted for 15 per eent of the quail by 13 per eent of the hunters, N
At Pinsaele Penk distribution of pressure 8l kill was even more un.
halaneed, The two yenr avernge showed 4 per cent ol the hunters
tuking G per cent of the quail on opening week end, while 13 per cent
removed 11 per cent of the qunil on the thivd mid flnal week eml,.

A deerense in hunting pressure as o builing season progressey iy
generally axsocinted with a drop in houter suecess. The prineiple of
diminishing returny is generslly beliveal to be at work—as grenter
¢ffort becomes necessary for cneh unit o0 gume hrought to bag,
hunters tend 1o lose imterest. While the operation of this principle
wiis evident in comparing yenr-to-yenr datity it fails to account for the
deeline in hunting pressure as the season progressed, In not one year
was there o progressive drop in hunt sueeess from the first to the last
week end (Figure 3), In two years at Oracle Juncetion, 1954 and 1956,

: 1wl . o
1954 A _

)

'\’J) ' ‘ Wik

157

W, R %74{

BAG PIR 100 GUMN HOURS

FIRST SICOND THIRD frst SECOND THIRD -
WIIKIND WIIKEND WEEKEND Ji WIEKEND WILKEND WIEKEND

Figure 3, Changes in hunter suecres (quall Lagged Per 100 gun Lours) through thres
weck-ead (10 day) ieatonn,
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1952
1937-4-0eon il
\ 19354
\ 40%
"
1938,
—_\_\?_ 0%
1958
158
FnsT COND THIRD  FIRST SECOND THID
WEIKEND \ffmmo WEEKEND WEEKEND WEEKEND WIIKEND

|

Figure 4. Prop in propurtion of Juveniles In hunters’ Lags as seanon progresses,

stieeess improved stendily from fiest tothivd week end s in one, 1953,
and one at Pinnnele ek, 1956, suceess was higher on the thied week
end thag on the first, Only in 1957 on buth arens was third-week end
suceess lower than flest, aod oven beree it was somewhnt higher on the
finnl week ond than on the second, 'That relutive quail density is not
u factor bere iy indicated by the Tuet that results were the same in
yeurs when density was high as when it was low, ,

3. Hunter sueeess tends to ietunte with the proportion of young

in the population but high density resulting from o good hateh
and high survival of youny is more of a contributing factor than
i the difersutind vulnerability of young bieds.

Gullion (op. cit.) coneluded thnt the ratie of young to adult was
more important than population density in determining suceess of
Gambels quail hunters in Nevada, While a good relationship between
proportion of young in the population and hunter sueeesy was found
on outr study (Table 7) the diserepuncies’in it raise the question of
whether the apparent relutionship is not simply due to the population
density in most years being largely determined by the propertion of
young in the population. That young of the year are more vulnernble
to hunting than adults is demonstreated in Figure 4 showing a progres-
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ADLE 1. RELATION OF OASUEL'R QUAML YOUNG 70 ADULT RATIOB AND
TABLE 7.1 JIUNTER SUOCESS (QUAIL PER 100 GUN HOVIS)

Yoar Huntay Hutcwrs I'sr Cent Juveniles
Uracle Junctlon

1961 | ! 48 4 .
1001 H o '
19 1
1t B i

o i B
1081 Plunaele P'eak
1980 40 '
1087 40 72

o
sive drop in the proportion of young in hunters' bugy in' e every year of
the study exeept 1950, The renson for the sharp inerease i pravortic fon
of young on the third weck end of Uie 1956 season on both arens'is
not known, There would Le Little doubt but that of twe comparnble
populations of quuil with dissimilar proportiths of young, the one
with more young birds would produce better lm'ltmg The extent to
which o higher proportion of young would u"fﬁut a lower quuil

populution s o mwatter of conjecture, However, u1r data prove vons

clusively that a high proportion of youny does not in-itsell mess lligh
hunter suceess, The 74 per cont young found at Oraéle Junction in
14907 is the highest for the seven yenrs of the study, yeb suceess iy only
a trifle higher than that of 1956 “when only 20 per ¢ent of the hunted
population were juveniles. The 54 quail per 100 gun hours in 19567

* when the juveniles made up 74 per cent of the population was consider.

ably lower than the G of 19556; the 89 of 1954; or the 85 of 1950
when the proportion of young wns only 28, 53 and 43, respectively,
Further, suceess al. Planuele Deak in 1967, 46 quail per 100 gun lours,
wus only six per cent mwra than in 1956, although juvenites made up
72 per cent of the population in 1935 compared to an ineredibly low
seven per cent in 1966,

Digeussion

The fact that hunting has had no influence on CGambel quail
populations in Arizonu will certainly cause no stir among professional
wildlife biologlsts. -Siuce Errington and mamerstrom’s (1985) carly
work on bobwhite quail, one small-gnme study nfier another has ended
on the same note. Most of the investigations nlong this line have heen

= coneerned with bobwhite quail (Bavwgartner, 19445 Kozicky and

1Tendrickyson, 1952; Mosby und Qverton, 1960 ; Murray mul I'rye, 1967,

and otbers), Invariably. llu. comlumon rcm,hed bas been that a hish '
T mortality wns lerm.t-: e of hobwhite populatluns regardless of
+= hunting, Thensunts mo-: -« somewhat different class since the practice
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has been to shoot cocks only. It has been found, however, that cock
plicasants are seldom shot down {o the level helieved desirable or
permissible in terms of the number needed for reproduction {Stokes,
1954 ; Hart, 1954). The list of stadiex Judleating either that hunting
was of no significunce in maintaining populations nnd/or an under.
harvest of small game includes work on virtually a)l other imporiant
speciex of simall game ; ruffed gronse (Palmer, 19566), Cotifornin valley
quail (Glading nnd Saarni, 1944), mourning doves (Newsom, of al.,
1957), white-winged doves {Uallizioli, 1055), gray squirrels (Uhlig,
1950), cottontails (Pirnic, 1949 and Atzenhoefer, 1951, and Gambel
quail (CGullion, op, cil,).

While our findings are thus nothing revolutionary they are but
slowly gaining neceptnnee by a hunting publie conditioned by closed
or brief hunting seasony to bLeliove that hunting was virtunlly the
only important factor controlling quail populations.

Congidering the datn on per cont kill, hunter success and amonnt
and distribution of hunting pressure, it appenrs that under past regu-
Intions we have not permanently reduced quail numbers by lnuting
and that there could well have been considerably more hunting in
Arizona without signifieant effect on quail populations. With the
rapid progressive deerense in hunters with three week end seasons it
it evident that longer seasons would not contribute signifleantly more
Imnting pressure, JMurther, it is equally apparent from the celation
of hunting pressure to total kill that an inerense in hunting pressure
does nod praduce o correspanding inerease in kill,

The heavy loss to natural factors bt the fall months is n well known
feature in the ccology of other small game, IKnowledge of this factor
has prompted game departments to advanece their hunting seasons to
tuke advantage of this surplus. An eardier and Jonger Gambel’s qunid
senson in Arizona would be nothing more than gound game manage.
ment,

SnaMany

A seven-year study on the cffeets of hunting on Uninbel quail popu.

lationa revenled that: :

1. Qmil numbers on an unhunted control area fluctuated nbout the
same 08 those of a hunted aren. When a sharp drop in qunil
population levels occurred it was equally severe on hunted nnd
unhunted areps. ) : : :

2. With three week end (16 day) seasons removal by hunting varied
from 4 to 24 per cent of the prehunt population (including
crippling loss). .
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3. Romaval in any year wax dirveetly proportionnl to qunil density
the highest take of 29 per cent oeenrred in 1983 with quail
density at T1 per 100 neres, the low of four per cent came in 1966
when density was but nine per 100 aeres,

4. More qunil were lost to natural factors between September amd
the hunting season thun were removed by hiting,

b, Thumting pressure nnd kil deerensed rapidly ns the senson prog-
rexsed despite the faet that lnnter suceess was generally as high
on the lust week end ax on the first,

6. Altheugh hunter sueeess in any yenr tends to purallel the ratio
of, juvenile to adult Birds, there is evidence sugpesting that quail
domnity is the real determinant of Ininter siteeess and that the
relation of hunter suecess to the ratio of young to ndult is simply
the resnlt of juveniles often being the determining fuctor in
velative quntl density,
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